Ozone responsive genes in Medicago truncatula: analysis by suppression subtraction hybridization.
Acute ozone is a model abiotic elicitor of oxidative stress in plants. In order to identify genes that are important for conferring ozone resistance or sensitivity we used two accessions of Medicago truncatula with contrasting responses to this oxidant. We used suppression subtraction hybridization (SSH) to identify genes differentially expressed in ozone-sensitive Jemalong and ozone-resistant JE154 following exposure to 300 nLL(-1) of ozone for 6h. Following differential screening of more than 2500 clones from four subtraction libraries, more than 800 clones were selected for sequencing. Sequence analysis of these clones identified 239 unique contigs. Fifteen novel genes of unknown functions were identified. A majority of the ozone responsive genes identified in this study were present in the Medicago truncatula EST collections. Genes induced in JE154 were associated with adaptive responses to stress, while in Jemalong, the gene ontologies for oxidative stress, cell growth, and translation were enriched. A meta-analysis of ozone responsive genes using the Genvestigator program indicated enrichment of ABA and auxin responsive genes in JE154, while cytokinin response genes were induced in Jemalong. In resistant JE154, down regulation of photosynthesis-related genes and up regulation of genes responding to low nitrate leads us to speculate that lowering carbon-nitrogen balance may be an important resource allocation strategy for overcoming oxidative stress. Temporal profiles of select genes using real-time PCR analysis showed that most of the genes in Jemalong were induced at the later time points and is consistent with our earlier microarray studies. Inability to mount an early active transcriptional reprogramming in Jemalong may be the cause for an inefficient defense response that in turn leads to severe oxidative stress and culminates in cell death.